Figure 2: Fuse element (Campos 2012)
However, operationality can be severely affected by fuse fall and the associated overtopping increase so the vulnerability of the structure has been studied considering the activities at the leeward side of the breakwater.
Vulnerability of coastal structures is very important especially in low-lying areas considering sea level rise and the increase in severity of other associated agents.
The vulnerability of a vertical breakwater is defined as the probability of attaining a level of damage under different classes of external actions. The damage can be related to reliability or operationality and the external action is defined with a global descriptor, usually, it will be the maximum significant wave height in a storm. Campos, A., Castillo, C. and Molina, R. (2010) Case 2: Passengers at leeward side 1. As expected, the comparison between actual and optimized breakwater shows an increase of the probability of collapse (level 3) for H s > 4m, although these waves have a small probability of occurrence. The latter section was designed using probabilistic techniques.
2. On one hand, the comparison between sections with and without fuse element shows an increase on the probability of damage level 2 in the former because this level includes the simultaneous occurrence of fuse failure and, therefore, an increase in overtopping which exceeds the tolerance.
3. On the other hand, the fuse element reduces the probability of level 3 (collapse: caisson failure) for H s between 4 and 6m for the optimized section.
4. The fuse element is shown to be more efficient when there are no activities on the lee of the breakwater. 
